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l ] 

C k 1 fce*<&#3M*3&ftt61Eo 

lit 3 ] 

ttl&ttlE I" tt ^ «flB5&*» *&o*CJ:c-C Bbfei" * f&ft W $ v> s 

[W** 5 ] 

flriBKR-ctt, flnES&ftii* & ffijrtstLfcate* a feft 

«ria^B^^t4, mfa$&ftjf a^^ftk, *&SB3&ft%&««>i&j£fc * *)%htiz>%h<D& 
c k t -t h wa$k 4 Kmmo^m^itmWo 

[I»*«7] 

£ k tiRMKki-SW*^ 1 frb 6 OMtt5&4c|Bmo^#l&jfc^*o 
[If** 9 ] 

£ k ^^Uc k 1" a Ht#« 8 t|B*o^##H**1to 
[W*^ l 0 ] 

£ k £#m k 1" £ HtftA 8 4 It it 9 i:e*o#iflMlt. 

[m*3l 11] 

tw«»fttt»**Jfci"*#*M** GaN, sic, AiN©f*e>i*?^at^ 
£ k *#»k-r i o niem<7)#s#f&ft^«o 

Ml*:© 1 2 ] 

Htfiamitw k jr*hb o«fieii, ft * Rfft-t %> Rati $ it-c * 
c k *jRF*k-r*w^ 8 Kmm<D^-m^%^w.o 

13] 

iiW £ 03 aflat Z^Ltz ftSSjUW * J^/fti" S^f^^ 

twang fltf^Jii^ £ *i* s ? «t®t?ajfett*^ Lfc*ii*5&jft-f s^r^t 
* ^ k k -r & ^*flc%^Ks«)«aft^. 
4] 

m%mm<otf®-K ^ nirias&ftJB e> ©ft** * o tsj® $ tLZftytmn**^ $ ttr 
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5] _ ^ ^^^^ 

[W#£ 16 3 _ , 

^ t ^#mt-t^.w*^ 13^15 oMtt^^iemo*##%««^M^^o 

[W*^ 1 8 ] 

ffilB$l3fe13-*JfcW\ GaN, SiC> A 1 NO^felRSWtrft*^**^ 

1 1 aw** 1 7 Ksamo^^si^fi^skji^o 
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[0 0 0 1] 
[0 0 0 2] 

n**^*- -k (jslt, tledj t^io ) im^tzmmmmit, mtxMm&zvm 

[0 0 0 3] 

Jf t? ifttW £Srt»Sr^-tv LED Sr flUS-r & *MH*<a*S& 

tt^Jl <D#J& * £ It * o 

[0 0 0 4] 

L E DttfttzM*) * - 9 T?£ ») , raif»fcMl-eH4L/:* 

#LED^i:J|!lDtBS*L4«^ (*flJt •) ffl L»*) toflfe*$ii4 0 f U, *t*&fi 
^l^t&^t^M'JtUWli, LED^Tfy^m LED^Tf y/iS^ 

o 

[0 0 0 5] 

^oi$]±^iae)tLSifcfeaba (intuit i, Tirana) o 

[0 0 0 6] 

v^^Cli, K$av? M 30 1 0 0 *J»t**JR *) ffl L-flBOM* 

k*u ztiz^mui 2 o o ic^tt^iBmii 1 2 1 oi^Ltitttw^o - 

oio tc^Tf-y -f\ 100 £H^-f £ itKiD, ^7f y^l 100 <D%k%Mb$m. 
mniCM 1 1 2 8 3 6 6 8 7 

[##if:5:fifc 1 1 Compound Semiconductor, Vol . 8, No. 1, pp. 39-42, 2002 
[0 0 0 7] 

? ^rrvfi i o ozmm-r&Ws&fci*, nacii 1 1 l^siaot^ai/^ 
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1 3 0 0*Wf? 71 1 0 0 fc#LT#^fc+#fc#*ife*friftt»< fcfto 

ttf ±.BIBHl<r»ft L J: ^ k 4 * ttfc t O-C* o T, < Lft 

[HW * ft fc *> w^Sl 

o 

ii«i:Mit7'j -fzm-r&v&fcb. wamfe-em^fcttz <n*uftv>o 

$ £ ° iikf&^s k 45 v> x \± , a*, »«± c*«fco» a*M $ * ft 
t eg aflHiiWtttt e> ttft i k ft 0 

ftiL° iiaEl£b#7tl4, ^»fttHlCi^^^(4±^(7)4 9 fcftOffe«L«t&***:'t *> 

MMUlW7*h-7^^^> (PC) 

^7^om-^ (pbg) sat fcnf fco£*>-i-A,-?rv>ft 0 iit, pcije 
; (D^n-emnftjSTO^^o^s^m^tcEM • aarft«ffi* 

feSvMiPBGtMtt^^ft 3fcoaa*«u^-r<ft*fcv^«|6*^"tfttk 

IZftfto 

) -e3^jR$tLTv>-c«> 4v>** % ^co^M^H&¥Skftft 4^ k3&&3*lt:v>;& t 

tu> (w*^2) o 1- *mfc%ftmw*nmmffi.*t*K7V 

ftl&fctt, ±^i^:, ^av? hftifT'^S^mitiffl^W*m^-tft*^ 
ki®lff^Mi:ftftOT* s »&¥ffl-e*tL{f % 4 «#Sft©.*;0 OTWR-CS fto 4oT N 
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[0 0 17] 

±SMM*#$&#R« £ It * it % # >M 5 K * 14 j. # ^afcliVJa-^fc 

[0 0 18] 
[0 0 19] 

o^mkihi aflat &tfctf> i*t«:to"CjtaiawoiHii!iflijftj:-racfc'i)T?#s 
ffltstfc#aiu> (ijf^i o) o ztite, jfcn* o m < i#t^<^ 

Tab**<bT«fc*o A^'&m^ftmwfflt^^tLrti, GaN, S i C, A1N* 
[0 0 2 0] 

[0 0 2 1 ] 

ZT&J&lTh Ztfrh, *) ffi L^«^$ tL^r^#:||^@^#^ i t § 

lt, eg a -c o ^fon^t a £ # ^ o 

[0 0 2 2] 
[0 0 2 3] 

fcttO^f), S*Bfl*it*fcS»'6'fc»4'7* h-?** (PC) fiHt&avMi 

7tI«-7^^>Kf r ^ (PBG) fll&fcliftffLS ^co-e^S 0 
[0 0 2 4] 

at tv^ cw^i 5) o 

[0 0 2 5] 
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[0 0 2 6] 

10 0 2 7] 

[S&W03&*] 
[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
[0 0 3 1 ] 

(mm<oMm 1 ) 

ti^ilfll, L ED^Tfy y (JBJIT, rLEDf-y^J tv>% ) 1 fc^ 

[0 0 3 2] 

(LEDf^l«) 

*wr$*&bu ni2 (a) tc-eo— gp®f®ia, ®2 (b) dEDf 7/i <om&mj&mz 

[0 0 3 3] 

M 1 K7F~f£d LEDfy7*ll±, / V K- a Nit 1 0 ^*S«^-^ t L 
tfcSfeOft**^ 2 0 *ltv» a o f'^ill O-ttC^lt^^^m^-SB 2 0 

W\ 3^&05£HT~ii x y^lSjH 7X5 <£>v h V * XSfcKBBStU tt3 5 Of«#$ftt 
£o i-T\ #5&jte5[m&2 0^-9- Xii, mZ.it, x*-|p]lC 2 8 5 ( M m) „ y#fafc: 
4 0 0 (^m) "C*!K LEDf^/l^t^fXii, 2 (mm) X2 (mm 

) T'&& 0 
[0 0 3 4] 

LEDf? 7*1 K&WZ 2 0H\ ^K^i-L—U^yjlr- KflHt*#LT 

[0 0 3 5] 

HI 1 K^1-J: 7 K> LEDfy7"l fciJtt a --J-teJiJU ^WjfrfcO 

OilSf t UT, -ISKUV- KM 5 Ox Wlcry - KM* 6 O^lBStLTV^&o 
-tL^>mM5 0, 6 0fi, -7*U y*;i*4 0KJ: «)E^J^$tL^3 5 0»**«J2 0 

[0 0 3 6] 

BO 1 ©te^ttfl-tw^i- J: a i', J y K--7*G aNSfcKl 0 K*5»t*TlifMU tt& 
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^GaN^Sl0i:<7)Ki:^ BU 1 1 0*«H5-***T1»ni*#3 fcv> c B|J*> N y > k 
10 0 3 7] 

LEDf y/ltli, Ei 1 K£lt* z:£faTfo§#3fe©ffift#fa-C*!K ^y-/ 
[0 0 3 8] 

H2 (a) lC^1"J:^lc, LEDf7 "f\ fcJSrM^faK** ;vK-yGa 
N368E1 0O±K, GaNA*7 77l2 1 (J?$ 3 0 nm) , n - G a N * 9 y KJf 2 2 
(Si K-yf 3 X 1 0 18 cm" 3 , ff$ 2 ^ m) , ( I n G a N (ff$ 2 nm) /GaN 
(8 nm) ) X6M2 3, p - G a N * 9 ? Kg 2 4 (M g K — T^S 3X1 0 1 9 c m 
, S? 2 0 0 nm) „ p-GaNn>^ni25 (Mg K-^fl X 1 0 19 cm" 3 . 
ff$ 2 0 0 nm) tf*JIS fc»Ji 3 *i, $t)«©±|:T i/A l*f,45pfllt2 6*4 
$u£tiX\<>& 0 

[0 0 3 9] 

(I nGaN/GaN) X6 3fcftJf 2 3fcfi, I nGaN/G aN6ii^t 
t^#PMi4:ttL, LEDfyyi«Hjfei|)l|i;^t, ^4 6 0 (nm) O 

[0 0 4 0] 

Sfc, y > N^GaNiSl OJi, (I nGaN/GaN) X 6 $k%m 2 3 15 1*11 

i. 7) ^fflv^^njt^r, mtv mi,Mm<Dfa±zMtz-f<DKm±x-$>z> 0 

[0 0 4 1] 

frmm3 0O5BjE«*fc;fcv>Ttt, ;>K-^GaNS«l 0K*X*m*)Tif<btlXi$ 
<9> W«WiLTOS i 3 N 4 !2 8?*I$JLTV^. ftft^m* 2 OfcfctfSfl- 
8t«3 0 fcOifclMBWfrfctt, DWofcn-GaN^7 7 K® 2 2 0±CT i/Au^ 
f J ^^nIIi2 7«?tim 0 fit, nlli2 7 t IS ? S&3fcHf ^SP 2 0 
fc*5tt&pH«*2 6 fcOWIi, T i/P t/Au^^^7*'J 7vEl4 0t:ioT« 

[0 0 4 2] 

J y aNltl OOTlifcli, W>*mfaWm<on%\ 1 (£8xJi\ l 

•/G aNiSl 0 HfcttSKHfcl Itm&CZtitzmmii, (InGaN/GaN) X6f§ 

y > K-7G aNStl 0<£>*®±£li, HflS 1 1 *m*bh X ? (c«tK 7 0 **3&J& 

+ fc (S r N Ba) 2 S i 0 4 : E u 2+ ^OJM&»*#fc S i 02fc^©»Kfi3P 
L7ctti^#^r$tLTv^^ 0 %fejR7 OJi, (WUl l<D%^Mfr) X(om 

(A*na) J.o> it® K7M$tiTV*;?> 0 

[0 0 4 3] 

JibEM i i (:ov>t(i, -e<Wj£^K«koTli, 7* ( 
PCfcjl) *5v>li7*h-^^>K^t7y (PBG) flHtfcBftfttafcofcfciK 

[0 0 4 4] 

**JtO»»T*K7 0tf>J¥**8 0 (^m) H«t5feLfcOtt, (InGaN/GaN 
) X6H*i2 3*^n»« (tT-^^SfEffl: 4 0 0 nmJ2U:5 0 0 nm 
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(tf-^^StEH :5 5 0 nmJ£l±6 0 0 nm&T<aSfcft$£fflK£$&3fc^-^ 

thtztbX-jb&o 
[0 0 4 5] 

y > K-^GaNif 1 0 K&lf&WUl 1 Ko^Tte, _h>m<^ <t "9 fc* 

Z>\,^±m%t°*nmirZ>Zt>t>-e&Z>o tztzL, »1 l«CS^otli, (I nG 
aN/GaN) X 2 3 A^^MS^ A tt^ i: A / 4 JSLtWJSSB-ClM 

1 1 *^j*LTis< d^ s , *tt9toUft*sfcv> 4 L^o 

[0 0 4 6] 

BI2 (b) i:^tJ:^:, L EDfy 7* 1 li> ^Hjfcf ^2 0 FI^^'J ^ '^^4 0 
•cSMSS ;ti:io-c, 3 5 oS&j&fc^W 2 0 **lt?M»ttS ftT V^ 0 * V - KM 
5 0i7/-KIS6 0l:i^Lt, LEDf'^l(:50 (mA) (Dm.ffi,*$l Lfz t § 
% 120 (V) fc&& 0 LEDf 7^1^1»ClLtli 

s ^SS^fc^OSMfc^KJ: »> LED?-?7lT?&i:&*omttB&*«*fi&L"t , i3< 

ami iv^o 

[0 0 4 7] 

(LEDfyyiWg^) 
JfcK, LEDfy y 1 O»jt*j*icov>-C, HI 3 -HI 4 *rfflv>-CSiWi-*o 
[0 0 4 8] 

HI 3 (a) ? %%t&mW®I&&& (Metal Organic Chemical Vapor D 

eposition ; MOC VDft) £ffiv*T, ^5 (cm) > J¥$ 3 0 0 (/urn) <DJ>Y-"f 
GaN*Rl0±KGaN^77Ti2 1, n-G aN^77 Kf2 2, (InGaN/ 
GaN) p - G a N * 9 v K* 2 4 > p - G a N 3 > 9 2 \ Jf 2 5 <Z># 

[0 0 4 9] 

HI 3 (b) Km-tH 3 )^ ^»3 0WLinn»iO f nlil2 
7 ^MLi 9 ttsiti:fflat^^t^ x 9 r/^i:J:Di3itiftt4. *3 
Hi, n-G aN?77 KJf 2 2 K^BS^ £^"1" fcfc. 0^liLTV>4v^ 
*»3 KDfcj&K&tzvXi*^ %<D4!&<Dnmz-vX?%mLXzt-y?->y%mML, 3t3 1 

[0 0 5 0] 

13 3 (c) fcjjttJ:^ 813 1 OJSMO— «ffi«Sriyf->^t*J:oT§ b^M^OM 
tf 0 -eUT> 5£j££*t3^3 2t±, n-G aNA?7r|2 1 £;R£> ^ > K-^G aN 
Itl 0KfT?5i^£ 813*^1" So 2W&m&3 0O5u£fc£S&#T?*&o tk 

[0 0 5 1] 

HI 3 (d) KT^-fX^ M3 2 <DWffi*'ktbtz$m*m ) ) S i3N4i28=S: 

o S i 3N4I2 8 \is- «tll§ltv^ 2o<&i»j&»fc5BJSS*La ^<^>-e, 

5 i 3 N 4 l2 8tItoWi:v^l), «3 3 7&*3£j£$*l£ 0 L"C i^||3 2 fco 

[0 0 5 2] 

*C,I4 (e) Kt^-T 1 1 pllS2 6*MJ&L£7 t'fZUfr'DS i 3 N4®|2 
8 ^xyfv^lii l9Bfc*Lrt:&, if'S^v>TNi/Al©I*lfU pMm«£2 

6 *J&jfti-So 

[0 0 5 3] 

04 (f) KTjcfidKU «3 0Ci^9WMJ nil!2 7MLi 
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t n!112 7 bi&m-fZXSK, T i/P t/AuHfti/'J r«4 0 fcj&jfc 
[0 0 5 4] 
[0 0 5 5] 

HI 4 (g) yvK-^GaNifiElOWU Wittf, *<DW-frifi 1 5 

04 (g) Ote^fflJ^^^-r <t o fc> xyf>^:J: i) y > aNiSl 0 <0 

[0 0 5 6] 

H4 (h) IC^-ti^H, Ml 1 ZMJ&LtzS y aNlftl O^SI^l 

, (Sr, Ba) 2 S i 0 4 *. Eu 2+ & if <7)Jtfe3bfc#£ * t>* S i Oafc E^IRttWa* 

[0 0 5 7] 

^$tL^MtCov>-C{±. (InGaN/GaN) X 63£3te/i 2 3 frbmttZiiZJtt 
[0 0 5 8] 

svm±®®vu 3-v#jjg^if=srffiv^cifc t-ei5o -e<^m^> 150 cc) nm^m 

f&*2m-t%>Zt"£mikt&o t fc, 0OJ¥*^ov>T{±, (InGaN/GaN 

[0 0 5 9] 
[0 0 6 0] 

(LED^a-*l 0 OOilS) 

o 

[0 0 6 1 ] 

E9 5 (a) fc^-fj: ? fc. LED^ya-;H 0 Ott, 5 (cm) ORtf^L 

fcaW? h*^l 1 0 fc, £0±fct£»t&*tfc3ooS&3fe« 1 2 0 fcj&>e>fl*J&$*L"C 
v>* 0 i^fi, hafcfci l OKI*. |fe^i-«MQSIK1K2 0 0^o^i)#tt^fe 

«&05JlJ&£«5 1 10 a, &£TJ t mW&M2 0 0frh<Dmft<O&&*&WZ>fc#>V>ffl : ?-l 
3 0,14 oawtfetfcv^&o HStt**Uv>4#, Mil 1 0 

[0 0 6 2] 

3V*7"; MfcKl 1 0±fci5»t* 3o<z>3&3fe«5 1 2 0 LEDff^li* 
4rHB*«S*LTV*& 0 itucov^-c, H 5 (b) oW^»fffiBI*ffl v> "CBiWi-*o 
[0 0 6 3] 

&1E# 2004-3072361 
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03 5 (b) fcjjr*-J:3fc % LEDfy/lli, 3 V ? h 1 1 0 K&lfZ> 1 
1 l«M$titv^, LEDf-y/lti, 3^^7l>*Sl0i:WU7'j7 
^•;y*»$*L"C*^ ft^ttfc«tLTv»&o -eUT, LED-f-y/i5&*St»$ttfcia 
tti l i<&JiIBfctt N ci*ifcm*)Htf J:? nr;v5$SOKM< 9- l 5 0«?iitv^ 
£o 5 0-CH**LfcGg»l 1 »*»JfcUT<^#ffliJB 1 6 Off 

tiillioTLEDfy "/liWlLStl/C^&o HI 1 6 0«Mt L 

[0 0 6 4] 

£ tis EM5 7-1 5 0*5 itfLEDf-; ~7 1 £S«J3tJi 1 6 0 ti> ^-<D£:#75 ? V> 

SIMt^Cov^T, 115 (a) OA-AWWT'&^H] 5 (b) *m^xm>Wt&o 
[0 0 6 5] 

0 5 (b) Wifcfcg&frlwjjrt J: ? fc, LEDf 7^111, ^plll2 6*5 iO'nl 
1S2 y Vmmi 1 0^^it&E*Mll 1 4 fc»86S*fCV»S 0 1 1 
4COSMti> Au;* y^rjJsitStLTV^fc kttc^ #m® 2 6, 2 7 fcSS^Jf 1 1 4 O 
Mfctt, Aug 1 8 0rt*4Hf $*L-CV>&^ £*Ui, LEDf'^Un^Ky^Mft 

1 1 oc7'j ? yf - ? ^mm-r z^^mmm 1 1 4o±cBifcAu^n*4, 

[0 0 6 6] 

B5 (b) Oit^fl-^i-id^ 3>#y? >3fcKll0tt, ff* 1 (mm) tf>T 
12i, -€-0±tC|Bta»$tL^T>l/5 ta'/**;? h«l 113, #OOI£$L 
€ 1 1 4*<MIMtSivCV>S 0 B5T?1±* m^LTv^v^^ B&ij&Jf 1 14co±lw 

7;V5tay^yy fillfil 1 5**5»JiS*vCV>a (a6#Io ) « 
[0 0 6 7] 

7;v?t3>^^7Miil 13, 1 1 5 <7>SJ!£l±, 100 (/i m) <9 , 
1114 OJiffSti, 2 5 {ft m) T-&& 0 
[0 0 6 8] 

LEDf 77*1 lCj3lt& pll^2 6 i3«tO f pMm^2 7 tt. ±3BHE*Ui 114 C7'J 
7 7 , f7 7'^$ifCv>4o ±Bia lKJstf&tf v- Km* 5 o try- Km* 

6 0 fc**SMS$*L&ffii»JB 1 1 4<7>Bf5Etf>^°y Ki±. -tfL-TtLift^ 1 3 0, 1 4 0 1:1^ 
WKf^otv^. CtLi »K LEDtVa-^l 0 0 <7>IElbB#Ki3V>-c J±, BBS&Jfl 1 

4 HLtLEDf^yi lcm*^^$tt^ 0 

[0 0 6 9] 

^O^IOiltcmLED^ya-ZH 0 Ofctt. 3oO|&jfc«Bl 2 0 
£T #±&<0 J: 5 
[0 0 7 0] 

@$t)£"dS&ft*^B2 0 pllt2 6 t nli%2 7 fcOHWu _hi£co 

£ o v y@fiH4 0 KJ: •J«M*§*vCv»&7&* % a^y-^iSl 1 O^iCi 

otit^WiT{:4oTV^o itUi, LEDf9y*lftK*tt4SMf8<0**ttt 

1 0 <Dm^tf-f?zib-e&Z>o 

[0 0 7 1] 

(nvaffi?? VafettCl 1 0^LEDf7 7*lWii) 

3>^7MHcl 10WLTLEDf77 , l^t4MWT, HI 6 

& £ onu 7 * m v» -c rai- & o 

[0 0 7 2] 

@6^tJ:^:, av^5?7 b*tl 1 0t:tt, LEDf '^/l Sr^iLiHtS 
«Jfcfc:*3\/»T, i±S©7^5t3>^7 h«Jf 1 1 5 * V» * 0 H^Stt 

Jfl|W3>^?FiiRll0li, 07 (a) KTF-f- £ 1 fr^ 3oOLEDf77*l a, 
1 b, 1 c**3063iM*a«i«*#U BS^i 1 1 4 t J: iJ^OjEHftsWi^l 3 0 is 
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Xim* 1 4 0 fcSMfcSfiS £ ^ tiotv^o 
[0 0 7 3] 

17 (b) K^tJ:^, #LEDf?^la, lb> 1 c *i a 

EHV 114l±, LEDfy^l©35 ©5&3fe*?-«|5 2 0 HitJSi"* * V- K>*y K 1 1 
51, 7^- K^y Kl 152, 7 4 7> H'-Cy K 1 1 5 3 > ^ $ tLT 0 

*V- H/t? Kl 1 5 1, 7 ^ — hV<? Kl 1 5 2 j&*±&0 «fc -9 KM=F 1 3 0, 
14 0 CilSil-CV^o * fc, ■**L«e f *l«V"«? Kl 15 1-115 3±Kt4, AuaV 
yi 8 0#jTfc*LTV>4„ 
10 0 7 4] 

7^7^ K'ty K 1 1 5 3li> ±.&<D£7 t - % Rij^^3|jfe3SE^-«|S2 0 £*5*7* 
pfflm^!2 6 t nlii2 7 fcOtttt1£frA«>*tt«f2:* MfHotLEDf^ 
lt4W;l^3y*yy >a&fcl 1 0 KEkW-t b^i matfe 3 ) o 3>^>'7 h2fe*U 
1 0 l-fSjS^n/cl^ii, EMI 1 4&£VTfr$1-a># 9 Jy h^tll 1 3^Lt 
, 7;V^Jf 1 1 2^(bM$n^>o EP*», 7>f?>bV<f K115 3I1, tftWW 

[0 0 7 5] 

H6 Clot, 3 M&Rl 10CLEDf771t7'J 7 7f 7 ^tS^ 

^tli, b 5 0 0t?LEDfy71 fc*tt***7 0 ^JftStLfclSSrSyjl L 

, LEDfy 7*1 *3>#*;7 h^KlOEiM 1 1 4±Ki3lt* Au/^yi 8 0 CI 
^26, 2 7 75 ? fMf^Jt*TS$*So ^12 6, 2 7#Aua'>7"1 8 OCff 

[0 0 7 6] 

B6 0te^«*i:^tJ;^:, LEDf»;7l^tt^3U^ 5 0 0^ 

, i&wcfeso-c, h 5 o o k £&mn%w.mi) s m%-e$>*), ttz, z<dw 

o 

[0 0 7 7] 
[0 0 7 8] 

(L EDtya-* l 0 0 *mk-&WM&W.2 0 0) 

L ED^-7i-;l/ 1 0 0 £#x.&M£l® 2 0 0 (:ov^, HI 8 is iVH 9 *JB 
v»TR«t5, H81i, RBHJ^S2 0 O^iM^itTFIgl^L, H 9 t±, LE 

otya-A' i o o wisi»)#»tt-'fiia®wiEa*^i-o 

[0 0 7 9] 

HI 8 (a) izm-tX^K, ?y^fl)#A2 10t, -e^F^KlflX. »? #&t £ tLS L E D 
(fjxlf, 100 V, 5 0/6 0Hz) tLED^ya-;H00*H»tJO 
[0 0 8 0] 

118 (b) ^fi^:, RBBj^g2 0 0 tiittaLED^ya-A'l 0 0 i±. #1^2 

i o<DW3<z>JtiL*)tt\rmK.zi>#w vmfiLi 1 oot^^jbi i 2 asRUBKE 

[0 0 8 1 ] 

^i:, E!9^i-idl*> 21*2 1 0t:iJltl)LEDtya-/H 0 0 VQWWlfWK 
it, LED^y'a-^ 1 0 0«)3>*'v7 h*«El 1 0 ©5gttK-frfc*fc ITOOIM 2 1 
l5& t 3^jSS*t-CV>a 0 KH»2 1 lit, -eojSW^B&TOC^oT^lJ, rtfllltOBBPISJ: 
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Z>nmmfrt>\±if4 K2 1 2&&Tf7 V* 9 s7fr1&=f-2 13.21 4*«35KS*lT\/>* 0 
CtLf>W*M K2 1 2, 7l/ + >>yjVJSI?-2 13, 2 14^|BSt±. LED^a-JH 
0 0lz&V2>®y)X%Ul 1 0 a^iOTBl 3 0, HOOftfC^UV^, Sfc 
> M2 1 0OM2 1 1 OJgWfffeKJ^ if 4 Ktf>2 1 5 rt s 2ll8:£ *iTv>& 0 
[0 0 8 2] 

7l/*'>^Sf2 13. 214 fcov»Tli, ££2 1 0 lCi3lt * Dflffi 2 1 1 <7) 
Ii£iiifc»±*#$*i'ri3e>i% «f*)lfttfg*«:fl}««r^rl-* 0 Lt, EflfflS 2 1 1C 

ittTLED*Vi-JH 0 0 t&fc otl7 V**>-//l/ifr7-2 1 3, 

2 14*, LED^ya-^l 0 0 * tia&&tr«rWH]«& 2 1 1 J: ? fc*r *) 

[0 0 8 3] 

Z<D£ o fcfl*ii<0»:£2 1 OWLTLED^a-^1 0 0*»»1-*fctt, £-f# 
-f K2 1 2?:LEDtya-;i/ 1 0 0 <D1S4 K?Lfc*¥AU J.ojtf>f Ktf > 2 1 5 fc$J «J 
1 0 afci&fc^T, LED^a-^1 0 0&&JL2 1 0 (DfeMKHWX l±tt>& 
A/-C*9> < o ttt, Sl*2 1 0OM2 1 1 ©JlICLEDtya-JV 1 0 0***M1S*L 

5fcicDaS5 2 l i©flMi:i&^ J;d^$f>5ffilf7f7V#v-/;v^2 l 3, 
2 14*. LED^va-)H0 0«1 3 0, 1 4 0 *iS <£ ? ^ 9 

>^tfcC«f *) iSi"o LED^v*i-;v 1 0 OO^IICO-'J >^2 2 0 &mfi 

L, £*L***&tr i^twU 2 3 0 ^DaStS 2 1 1 OrtJMfct£lj-5>*«-fcli*$> 

i:ft^$*4o 'J >^^^2 3 0* s ^i:S^LIofe^t% #*2 1 O^OLED 
tva-iHOO Oft Sf^T-f - * o 
[0 0 8 4] 

o o?ii, a*: a led^ 

i o 0<75*ffitf?*2 i o Ki3tt<2>lM2 l l ©jSlifcoHic^y x* 
I^Ltv^o * fe, «*2 1 0oa£«^^^»t*I*3OT^tt, LED^ya-^lOO 

[0 0 8 5] 

±ib<7) «t v Kmm $ ttjt bb^^ 2 o o ^ ti , wffl e> s tt^sjatm* 

rtO**3E«EI»-Cil[i3C**tw3S|ft$tLfe|fe, St^-l 30, HO^ILTLED^^a 
-;H 0 0 Knffi. 1 5 0 (mA) ^M^tlSo W^tL^LED^ya-^l 0 OTii 
. 3o«|Sl 2 0 WtLftL6fejfc^t5o f Lt, £OtlLEDfy7 , l"e4 
C&f&te, 3>4?Vy h*3Kl 1 0 lc*tt*T^5S 1 1 2 £tf-LTff*2 1 0 
fr£ 0 iot, £ OMW»*2 0 »^ttfcftl$M#ttLfc»#fc'8>, LEDf 

y 7 l o# W£pfM $ *u 4 ^wHW <b A < $ *l 4 o 
[0 0 8 6] 

£fc> f?*2 i oo^^^ife^tL^Ritinix^jioT. hrhiimh o o ^«bt±. l 

ED^a-A^l 0 0^e>ffilt$tt/cafe3feOI*l<0 9 0 (%) JBLtOjfcaq* ») ItiZtiZo 
[0 0 8 7] 

^■to in i o «t ? *mMe> : &mfcfrfr2>mwmm 2 0 0 1±, 5400c 

K) „ 3p*&jftfe7 0<D*^* WKZ>6fe3fcS:ffiS*U h;W±, $c«4 6 0 (n 

m) j£#:fc«fcO f 5 6 0 (nm) i£#^ffltt»BW>fcr- * fcarTo &ft4 6 0 (n 

m) iS^-Cii, ^tf-^=Sr^i"o tti> tMl 0 0 0 (In) , t>'f,v3teSE2 0 0 0 ( 
c d) "Cabofco 
[0 0 8 8] 

=S:i3^ *Hife^lit'#*^^e2 0 0T?l±. (InGaN/GaN) x6Hjfel2 

3 * & m # s *i a *fe * i: ttm 7 o -e®fes&3fc-r a jr-feft ^^ttsfem-cv^ 

i 
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[0 0 8 9] 

(LEDf-y :/lfcJ:tf£;k*flt;t*LED- : eS>.3.-/l> 1 0 0^ 0 0 <T>W$L 

Otf^cWfclHIB&l ltf ? Mi£*U ZhKZ-MW.*) i^KWSkl onmi&ztix 

V^o ±ot, JtieiH 6 O J: 1 =i>#*Jy lO^ltLEDf 77'U7 

'J^f^IitJUC, y > K-^G aNitl O^IHISUI 1 *qs&fc«»3*i;& 0 
7'; 7 7"f7^iHl:^v^, f 5 0 0t"LEDf-;7'l *?63lEtiR 

^ 5 0 0*»5>Ojg^oepnrniRLT«>, EP"T L^jg^tx^^^^n i/ y h 5 0 
OtLEDf 77*1 k.OMX'^ltobtl&Z.ttfti: < , %£&3g$g*'3&g3 ti&o 
[0 0 9 0] 

i©±HLEDf 77*1 *f x.^LED^ya-JH 0 0, $ £ CiiH^llf 2 0 0 
Trii, LEDf 77"1 \Z&VrhJy K-7°G aNitl 0OKl«l 1 **HllJC«ffl|$ tLT 

[0 0 9 1] 

**lfcO»«|-Ctt, Lty ^ K-7*G a N£t 1 0 tffiv^#, ifLOft 

■b*) n-G a NiS±CA 1 G a NJI & if OftStfc* «:3B* Lfc&*fcJflv»T *> <fc V> 

[0 0 9 2] 

<7) -c, Halt® fcMF»©Ifc8*S*L* iV^ii^v^v^ flHfcft tix.^ 0 
2 ) 

T^< 0 

[0 0 9 3] 

(LEDf77'3«) 

M^^^T-r^o BPt>. #**»2 8 5 (//m) X4 0 0 (^m) «M3 2 0;i s 7 
X 5^-7 h U pXtfiizmZil. LEDff7 , 3^#WX#2 (mm) X2 (mm) "C 
J^T-eii, LEDf 77 , 3«i:ov>t, LEDf7 Zfl tOffife* 

, mi l^m^xum-r^o ai im ( a ) cLEDfy73^- ww^u ( 

b) KftJR-f *ttJR3 7 0 «rKt*b*:«J8-C«3LEDf-y ^3 0±TBH*^1-o 
[0 0 9 4] 

Hill (a) K^i^C LEDf 773ti, yyK-74H-Si 1 0 <D 

±fc, A 1 G a N^y 7713 2 1 0¥$ 3 0 nm) , n - A 1 0. 1 G ao. 9 N * 9 v 
3 2 2 (S i K-^f 3 X 1 0 18 c m- 3 , J¥£ 1 . 5 ^ m) > I no. 03 G a 0. 97 N ( 3 n 
m) /A 1 0. 05 G ao. 95 N (5 nm) X 5 5&3teJB 323, p - A 1 0. 1 G ao. 9 7 y K 
« 3 2 4 (Mg K--7°S3 X10 ls cm-M$2 0 0 nm), p-GaNa>**hJB 
3 2 5 (Mg K-713X 1 0 19 c m"\ f$ 5 0 0 nm) \ZMM £ thMffc £ tlX^ 
5 » I no.03Gao.97N/ A lo.05Gao.95NX 5 ZfeJhM 3 2 3 l±, Ino.osG 

ao.97N/A 1 0.05G ao.9sN 5 JI830#E*^#^3l7frf ££l$|c U LEDf 7^30 
§k±mMWK3s\,*T^ tft3 8 0 (nm) <0 mM1r 2> 0 
[0 0 9 5] 

/VK-74H-Si C^K3 1 0 (4, I no. 03 G ao. 97 N/A 1 0.05G ao 95 
NX5S&#Ji3 2 3 fcB&lW<Z>2. 3 flT««)JIB*f***-t & 0 
[0 0 9 6] 
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^3 3 0> nliI3 2 7, S i 3 N4K 3 2 8 # «t Xff U v VWMZ 4 0 =5: W% 
[0 0 9 7] 

Ell 1 (a) H^-ti^t, LEDf »; -?3 iZ&W&S > K-7 P 4H-S i C*^3 1 
O^TMKti, WUtfWi&ZtiX&hir, Ni/Al/Pt/Aui3 8 0«^^tt 
v^o p-G aN3V^ hJf3 2 5 0±tli, N i / K u & p HH 3 2 

6^5Sc^tLTV^^ ijl?>p-G aNn>^ni 3 2 5«W^pIlg3 2 
6 £*<*gifc<D|HlS|S3 2 6 aM$Ji"CV^ 0 ai:ov>t, mil (b) Srffl^Ttfc 

[0 0 9 8] 

Ull (b) K^-J:^ M3 2 6 al±, 1 m) ^^tLt^^Wcni 
*>0-e& 19, Ji^OiitJ, I no.oaG ao.9?N/A lo.05Gao.95NX 5§|* 

ii3 2 3frb<»mMft*i&&&&\,^mML%<tzmm*%kfz-f 0 z.<dw%>3 2 e a i± 

s I no. 03 G ao.9?N/A lo.05Gao.95NX 5M 3 2 3 frb tLfcS^^O 
WWT^^pMli3 2 6 0M^i:bf:§ 0 
[0 0 9 9] 

Bill (a) Clot, LEDf-^3 Kj3tf£_tS! (fi3 2 6, 3 2 7 
±BHlO»y- KM* 5 0*3^7/- Km® 6 0 fi[Jg|3 7 00 

[0 10 0] 

*JR3 7 0t±, jtSfctt *WR2/U 3->*]fi*±Jft*fc U Dflffl5 3 2 6 

lo^I^fit^s fc3gJftS*iT*!K J1UJS5 0 (^m) fc^L 
TV»So &J13 7 OOifCtt, I no.o3Gao.97N/A 1 0. 05 G a 0. 95 N X 

H 3 2 3*?>tHlt$tL4i£*^*-C]iapjB»*i-&«*flc^, S i 02<9ra*fcTfcfc'5& f 5Hfc 

^> ^*&KLED^y 73^k6fe3fo&*ffilt$*t£ iH^OttWfJ: mk.it. 
(00 2 ) (JtfgtfO 1 *Lj*fejfc*ifeo jfrfe&jfeft: 

&*5, ±Si»COV*T»±, *< S-Cfcfl^-C&IK TO<)i:LEDf '^3^t>SW ? 
[0 10 1] 

±IB0!l^JCj3V>T{±, Wfeftti, 4 0 0 (nm) ^±5 0 0 ( n m) &T<omm 
* ?r^-r Htefttt, 5 0 0 (nm) i^±5 5 0 (nm) m 
TOlfiHO****^^*^-^**^*^ 6 0 0 (nm)a±6 8 0 ( 

nm) aTO*BB©*ft**K±»jfctf-^*^ri-4^ JM^fett, 5 5 0 (nm) J&± 
6 0 0 (nm) J^^iEB^&JHI&fc^S&jfcfc?-* fc^f aftfcTjrf *> ^S, 
[0102] 

W-fetbfcft; (B a, S r) Mg A 1 loOiv : E u 2 + 

(Ba> Sr. Ca,Mg)ioMg (P0 4 ) 6 C U : Eu 2t 
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m&Mitfc ; B aMg A 1 10O17 : E u 2 \ Mn 2 + 

(B a > S r ) 2 S i 0 4 : E u 2+ 
ffefM; (Y, Gd) 3 A UO12 : C e 3 + 

(S r N B a) 2 S i 04 I E u 2+ 
#-fe^#; L a2 O2 S : Eu 3 + 
C a S : E u 2 + 

ttz, &m3 7 O^t^^SMWrt, S i 0 2 ^ *'C>ttS*Hftl 0 (nm) 

100 (nm) ©««*kp-c** 0 &mi-zmttiz^x\z, ±ib-c^l^s i o 2 & 

fl-fc* Al 2 0 3 x ZnCK Y 2 0 3 , Ti0 2 , Z r O2. H f O2, Sn0 2 , Ta 2 0 3 > N 
b 2 0 3 > BaSOi, ZnS, V 2 05&t*^ **v>{i£;h,f>*it#L;fcfceo£JB\,>;&£ 

[0 10 3] 

^©iHii«:ftl»LEDfy7 , 3T?H, ± IE HI 2 (b) tWiW-K, 3 5«f 
^fflS3 2 O^a^J^^tLfcEITO^^^L, I no.03Gao.97N/Alo.05Gao 95 N 
2 3 ^?>Oi£*n**««Ii3 7 0 T?&<fe;ft«&3 *U HI 1 1 (a) fc*5»t 
%±mm X *)&MZtiZ> 0 LEDf^30»Mffli, MWt^lT5 0 (m 
A) <D*8E$:#*&Lfcfc£. 120 (V) 
[0 10 4] 

(LEDf7 -/3 0S5lifi^ri*) 

LEDf^3(D«i|*tetov>-C, 012tfflV»tRifln, fc*5. LEDf 

[0 10 5] 

HI 2 (a) pllg3 2 6, nllt3 2 7 0»«4T?#*Ttfc««tft 

o 

[0 10 6] 

Ell 2 (b) y> K-^4H-S i C»3 1 0 ©T®« £ > II 

S**15 0 (^m) fc**4-Cflf»U ^&^«^F£fflv>T, Ni/Al/Pt/ 
Au|38 QZT&lS.-tZo 
[0 10 7] 

HI 12 (c) {^ti^i:, pI1^3 2 6«i»:^LT, xyfV^Ciot 
> JiifiH 1 1 (b) lZ7iz-rs**->-eW&3 2 6 a *^i-* 0 iOt TO3 2 6 a 
OUSlStt, P-GaN3>^ M3 2 5«If*^o IHIfflS 3 2 6 a l±„ ±&?> i 1 

[0 10 8] 

0 co ©sstM®ft$t^it^tt3 7 oM^n^o isvx->mm 

«fc ? Kv*^ LTis < 0 
[0 10 9] 

-f ~>>^£J: »K ffl*«LEDfyy3 5:^0 «9 tt LX&i&tfftTirZo 
[0 110] 

( L E D 5? jl - 

H13T'{4, (a) K£*LED*^*-/l'©-Hfc»nSBU ( b) K L E Dfy 73 fcSB 

81414 fc©«8M*i8ia*^-t 0 

[0 111] 

HI 13 (a) CTPti^:, LED^Va-M, EflS|54 1 1 (TO: j(3mm) ^ 
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&Whtltz*7$ y?X&m.4 10 b, £.OD!l«B4 1 1 <DJ&mK&&2 fitz L E D v f 
3 fc ££&Hfgt Lxm&Zti* *9 5 * *3fcK4 1 0O±f*oT, CUSP 4 1 1 £H£«9 
Htr <£ 7 KTJl'SSORIt^ 7-4 5 0 0I£:0. 5mm, ±MOS: 4mm) « 
*)#»tfe*Lrv»4 0 ^U, R*H 9-4 5 0T?JR«JH£*Lrt:IH]S&4 1 1 Ofittfctt, L 

EDfy 3 (Dmfczitmzt ztztixommm 4 e o fix mmm* 6 o<d 

±Mtt, Kit 5 9- 4 5 0 <75JLM^B&W— t &oT;j3 J), c\flh<D±M^Wo X 7 KVy 
XflM 7 0^J&£*i-Cv^ o 
[0 112] 

1313 (a) Wi^:, -b?5 ??^*«4 1 Oli, LfciSS* 5 ( 

cm) <&3fe«T?*«K TfrfeJIRK* ff£ 0. 5 (mm) OA1NI412, J¥£ 2 5 (// 
m) & IBM 4 1 4, $ f> tC-?-0±tI-fe 7 5 y * AJ§ 4 

1 5 #® ® $ flit *%-fZ>o f Lt, IH«U 1 1 Kj3V>Tfi, -f±i«-l!?5^ 

^14 15 ttxis 0 , m^m 4 1 4 ii, a v - Ktsfl tr; - KmMJ t 

fi-i"* <t ? ^<^-->^$tLfv^S 0 fit, M4 1 1 &c«fc *3 m&2fiiz%Zffim 4 1 

ZflX\t*& 0 
[0 113] 

&*3, ?**2MR4 1 0fc»i % A1NI41 2 «9 fc LT, A 1 2 03> BN 

, MgO, ZnO> S iC> ^ > K& tlfc 4 O 

[0 114] 

LEDf7 7°3 tt, -b75 y *X3fe*E4 1 0 WDSfflU 1 1 ©JglCtf^tLtv^^ 
Ni/Al/Pt/Aul 3 8 0 ^7< y 1 0 OBBiBUl 4 1 4 fcOMfcttA 
uJf4 8 OWfrfti ZfiX^&o £*U±, _L&CDiI»9, 7 V v 7?- y H&fc 
#@Mf 4 1 4 Kl£tffcAuA^7 p -e&;z> 0 HI 13 (b) K^i" «fc -9 LEDf -^3 
fi, IH1IH54 1 1 <nftmM<DHfa1r&-JjfrbmmZfitz2<>(7) s gitk<D/-sy K (*y->v< 
y K4 1 4 a, 77- HV<y K4 1 4 b) Oft, ±% & * V - K^y F4 1 

4a^)±(:fl$tltv^ 0 fLT, LEDf 77*3 KSStfa* V- KSM3 5 0. T J 
- Klt3 6 0f±, -tfi^tlft V- Krcy K4 14a, T J — K4 1 4 b 

4 >^ l 7-f^4 8 1, 4 8 2-C8BR3*LTV>* 0 

[0 115] 

^to^ii:*v>tli, 7^t-/f>f-f >^|:,tctLEDf 77*3J:-b7 

5 ? **3fclR4 1 0±O#^y K4 1 4 a, 4 14 b t^ttv^^, 7^f^r-^^ 
■y-f >^-em^W«^i-^ft:t)«5 fc, LEDf77*3 fcJt»?L4:«»}\ 

[0 116] 

RStS 9- 4 5 0, WBSJ14 6 0, WyXm* 7 0 & ifKov^TW:, _hfB LEDf 77* 
ltRI-©i)fitU^, ^0J^€B&1-^>o 
[0 117] 

tfc, H-p|i$LTV»ftv^ 1 i:l ^. L E D * y a - ;Hi, LEDf ?7* 

3oitoiwimi, ±.fiims tm-vffij&zm-t&o -e-u-c, cut****.* 

[0 118] 

*^I«f:I*LEDf 7 t°3 £«;L&J!BiD§&fiTN4 % LED*Va-;n:i 50 

(mA) OttiSEm*7& s ^$tLSi tHiot, tefigE4 6 0 0 (K) , 3 F*&ift'feffMliSfe 
9 0©fife3fe*rffiatt-* o toWWS6«K*»t*^*3[ttl 0 0 0 (lm) 1?*D, 
7feSf±2 0 0 0 Ccd) -C&& 0 afc^Jfi^ffi^ajKMMoffijt-rsafe^oi&jt^ 
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Y)l<*m 1 4 ^^1"o 
[0 119] 

m 1 4 tc^i-j: 9 iz y 6 2 0 (nm) *) <atgL&ffi&lz&\,*x. *IWSSligEO«iv» tf- 
^*^Tf4o 4 5 0 (nm) -6 2 0 (nm) fcjHtT©iftJHg*T?tt, Jt$£6*Jii5 

[0 12 0] 

(LEDf7 7'3ijJ:U f uii*f i^LED^ya-;!/, l^^l^ffit) 

L E Df *^ 3 14, I no. 03 G ao. 97 N/A 1 0. 05 G ao. 95 N X 5 
3&3fe»3 2 3*»e»fflit$*tfc5S*41.*©mirtlfc**pai«*3 2 6fli:m3 2 6 art* 

? **a&fc4 1 7^f MM 3 7 0W$1S^3^ 

<?)^l:f(Ox^;v^piti3 2 6 0M3 2 6 atn^t4ti* l 4<, 
£»-Tr£&o M3 2 6 a«$cn^#^<, |H]g|5 3 2 6 a©| 

W«Ig3 7 0 &C £ o -CfiHH ^ tLT i t ^ ib s 7'j ^yfyyi^tCintSiStt 

[0 12 1] 

^ ^i'^LT^^^^W^tL-Si t35^Stt^ifc^*^r1-*o iot, LED 
[0 12 2] 

— *^I«©L EDf y 7*3 O J: d MtCpMli3 2 6 , nSim 
^3 2 7 ^@et^io^Mi:f4, nIH3 2 7lflJ^O|&jfeJS*|fe*-r *^35****7t 

D^y/3t?fi, LEDfy/3ftl?yy y ^BB«I3 8 0 *JBv>Tfl*OS&#SHP«|i!* 

m&lZit^X, nl«t3 2 7<Dm%t*-i-frm<"tZZ£i!)*X'%Z Wz-lX, lOO^rn 
ASJRl'ittr, l o ^ m-M^mt t?WI6o ) o iot, LEDf-^3fli, nl^S 
3 2 7<75M«£&< L£3% f&ftJp^TJI *ITV>£ p Btttt 3 2 6 ©Ii^£< 

tsit^-ci, «*i5»*ji2:<-rsifc**T?#s 0 

[0123] 

ftlxJf. LEDf7 7K&W2>ffi*<7>§&jtm¥W<Dmm&2 8 5 (yum) X 4 0 0 (yu 
m) »-frftjWSIH2 5 (^m) OffiHfc Lfc»#Ktt % *-<a|S3»W«WU 82 2 

5 0 (yum 2 ) £%&o fit, niIS©It*»10Xl0 (^m 2 ) 4>4:£ifc4»g8t& 

i^LEDfy 73 ©ftjfcm^tt n@&*:»> <Df&%immt. 82250-10x10 = 8 

2 15 0 (//m 2 ) fc&&o mmz*m-tZb, ±|il 0 0 X 1 0 0 (yum 2 ) OffOn 

M**^t-*ffi*OLEDf-y^CiJ»t*ll3fe* ; f-«»lffl*fc*?0|&3tB*J±, 7 2 2 
5 0 (//m 2 ) U4o £*LfcfcJfctW* fc> *^WlC#4LEDf 7^3T'I4, 

[0 12 4] 
[0 12 5] 
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[0 12 6] 

Jf$m<D : RmK%Z> L EDf ^ 7°3 (Ci3V>T{i N LT/ > K-74 H- S 

iCl«3 10*Iv^ ZtKDitfrt) \Z y n-S iCifi±i:AlGaNl^^(Di| 

[0 12 7] 

Sfc, LEDf7 7 3 oiWc&v^t, * v - n - S i Citi:«Lti5 < 

[0128] 

3^i3tt^^ll7 0, 3 7 0 Clt if fc^T^" & £ 
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